Effects of platelet-rich plasma and recombinant human bone morphogenetic protein-2 on suture distraction osteogenesis.
Growth factors contained in platelet-rich plasma (PRP) have been reported to induce osteoblast differentiation in certain studies, while in others, osteogenesis has not been shown clinically. The aim of the present study was to verify the effect of PRP and its combination with rhBMP-2 as a controlled delivery system during sagittal suture distraction osteogenesis. Thirty-six-week male New Zealand white rabbits were randomly assigned to sagittal suture distraction osteogenesis groups treated with (1) PRP gel alone; and (2) PRP gel mixed with 10 μg rhBMP-2 (PRP/rhBMP-2), and a control group untreated. A heavy 200-g continuous mechanical force was applied for 33 days using a nickel titanium open spring to distract the suture between 2 miniscrew implants. The suture morphology was evaluated radiographically and histologically after sacrifice. The amount of suture separation in the control group and the PRP gel group were statistically greater (P < 0.05) than in the PRP/rhBMP-2 gel group. Compared to the control group, the micro-CT and histologic analysis showed that the local application of PRP gel not only stimulates the new bone formation between the suture gap but accelerates the suture wound healing during distraction without suture fusion. There was a percent of total suture height 15.3 ± 9.5% fusion in PRP/rhBMP-2 gel group and the average thickness of cranium bone in the PRP/rhBMP-2 gel group was statistically greater (P < 0.05) than in the control group and the PRP gel group. In this animal model, both PRP gel and PRP/rhBMP-2 gel are effective in improving new bone formation in suture distraction osteogenesis. PRP gel induces suture bone formation without suture fusion and accelerates the suture wound healing, while the PRP/rhBMP-2 gel group, in which the sutures fused prematurely, showed powerful bone formation ability aided by rhBMP-2. PRP can be alternatively use as a controlled release system for rhBMP-2, but caution should be used before proceeding with the application of high-dose growth factors around the growing craniofacial sutures.